Inhibition of the glycogenolytic effects of alpha-adrenergic stimulation and glucagon by cobalt ions in perfused rat liver.
Cobalt ions (2 mM) inhibited the glycogenolysis induced by phenylephrine and glucagon in perfused rat liver. Cobalt ions also inhibited 45Ca++ efflux from prelabelled livers induced by phenylephrine and glucagon. In addition, they inhibited the rise in tissue levels of cyclic AMP caused by glucagon, but did not inhibit the stimulation of 45Ca++ efflux or glycogenolysis by cyclic AMP or dibutyryl cyclic AMP. The specific binding of glucagon and alpha-agonist to hepatocytes was not inhibited by cobalt ions. These data suggest that cobalt ions, presumably through their high affinity for calcium binding sites on membranes inhibit the stimulation of glycogenolysis by phenylephrine and glucagon in distinct ways; one by inhibiting calcium mobilization and the other by inhibiting cyclic AMP production. Therefore, it is conceivable that membrane-bound calcium plays an important role in stimulating Ca++ mobilization by phenylephrine, and cyclic AMP production by glucagon.